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Abstract
Background: There is growing recognition of the importance of educating health professional students to enhance
their competence in collaborating with individuals from other health professions in the area of global health. This
study aimed to identify the performance levels in interprofessional global health competencies (IGHC) of health
professional students, their educational needs, and the strategies for successfully developing IGHC.
Methods: This study used a mixed methods design involving an online survey followed by focus group interviews.
A sample of 325 fourth-year undergraduate students from 14 health-related majors completed a self-report online
survey (38.8% response rate). The performance of IGHC was measured on a five-point Likert scale using the IGHC
items developed by the Consortium of Universities for Global Health. Additionally, 12 senior students and five
professors in global health-related majors participated in focus group interviews. The students’ educational needs
and priorities were analysed using the Borich needs assessment and the Locus for Focus model.
Results: The participants’ IGHC mean score was 3.11 (SD = 0.55) and differed by previous global health activity
experiences (t = − 2.10, p = .037). Nine competencies in six domains using the Locus for Focus model were
identified as a priority for global health education. Suggested strategies to enhance IGHC included establishing
IGHC education in formal curricula, developing value-based content and outcomes, and engaging students in
learning activities.
Conclusions: It is necessary to design an interprofessional pre-departure course to achieve the priority IGHC
and to organise learning activities where there is cooperation in problem solving while applying the expertise
of each major within resource-limited settings. This study supports future health professional education that
should foster enhanced roles and scopes of practice as changing agents to assure the achievement of sustainable
development goals.
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Background
There is growing recognition of the importance of edu-
cating health professional students to enhance their
competence as global health professionals. Addressing
transnational health problems requires collaboration
among health professionals in diverse fields [1, 2]. Ac-
cordingly, academic programs preparing health profes-
sionals are becoming more aware of the importance of
interprofessional education (IPE) in preparing future glo-
bal health practitioners. IPE involves the simultaneous,
dialogic, and collaborative education of students from
different disciplines, ultimately improving health out-
comes for their patients [3, 4].
Research findings have provided support for the im-
portance of IPE for health professional students. In one
study [5] students who had participated in IPE were
found to have positive attitudes toward team-based ac-
tivities. Team-based interventions, in turn, have a posi-
tive impact on patients’ health index and boost health
professionals’ work performance [6]. Through their par-
ticipation in IPE programs designed for students from
more than six health-related disciplines, students recog-
nised the value of working in IPE teams and had improved
communication skills with vulnerable populations, such as
refugees and immigrants [1]. While the evidence on the
positive influence of IPE on the development of communi-
cation skills was inconclusive, a review reported a similar
finding, indicating nursing and medical students’ positive
attitude change toward interprofessional collaboration
through IPE programs [7]. IPE seems to be invaluable in
the development of health professionals who are able to
respond to global health issues in a collaborative way [4].
However, there is lack of evidence on the impact of IPE
programming on global health.
In 2015, members of the Global Health Competency
Subcommittee of the Consortium of Universities for
Global Health (CUGH) proposed four levels of interpro-
fessional global health competencies (IGHC): (1) global
citizen, (2) exploratory, (3) basic operational, and (4) ad-
vanced [8]. The first level refers to competencies that
students in every field should gain; the second, to compe-
tencies required for students who are pursuing "global
health or preparing for a global health field experience";
the third, to competencies needed by students in health
professions who will likely devote part of their professional
work to global health issues; and the fourth, to competen-
cies that are "more discipline-specific or tailored to the job
or capacity in which one is working" [8]. The subcommit-
tee members proposed 8 domains for the first level and 39
competencies in 11 domains for the third. They acknowl-
edged the need for additional research and discussion to
validate the proposed levels and competencies.
This study aimed to (1) describe and compare by par-
ticipants’ characteristics their performance levels in
IGHC as proposed by the CUGH subcommittee; (2)
identify their educational needs based on their percep-
tions of the importance and their performance level in
IGHC; and (3) explore strategies for enhancing IGHC
education in South Korea.
Methods
Design
This study used a mixed methods design that included
quantitative and qualitative components. The former in-
volved an online survey questionnaire sent to health pro-
fessional students at a university in South Korea to
identify their perceptions of the importance of and their
performance in the 39 IGHC identified by the CUGH
subcommittee. The latter comprised focus group inter-
views with students and faculty members concerning
IPE and strategies for improving it in global health work.
Sample and setting
The target population for this study was 837 fourth-year
students (the entrance quota as of 2014) at a large uni-
versity in South Korea who were enrolled in one of the
14 health-related majors (i.e., nursing, medicine, dentis-
try, pharmacy, social welfare, food and nutrition, envir-
onmental engineering, medical engineering, public
health, clinical pathology, physical therapy, occupational
therapy, radiology, and dental hygiene). As response
rates for online surveys tend to be less than 21% [9–11],
we targeted the entire population of 837 in the current
study to reach the required sample size. Further details
are described elsewhere [12]. Although 526 (62.8%) stu-
dents agreed to participate, only 374 responded to the
survey (44.7% of the target population). Forty-nine ques-
tionnaires with missing data were excluded from the
analysis, resulting in a final sample of 325 (38.8% of the
target population).
Two focus group interviews were conducted with 12
students, divided into two groups with six members
each. The participants were seniors majoring in health
professional disciplines who had participated in activities
related to global health during their undergraduate pro-
gram through student clubs, volunteer work, or aca-
demic curriculum, and who understood the research
objective and agreed to participate in the study. The par-
ticipants were recruited through a purposive sampling
method through department offices, global health-
related student clubs, and coordinators of global health
programs. The students who participated in the focus
group interviews were all nursing students. Eleven of the
twelve students in the focus groups were female, and
one was male. An additional focus group interview was
carried out with professors teaching global health sub-
jects for college or graduate students in global health
majors, who had experience in conducting short-term
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global health training programs. The participants in the
expert group were two nursing professors and three
medical professors.
Instruments
Perceived performance and importance of IGHC were
measured using the domains and competencies in the
basic operational program-oriented levels (Level III) [8].
It was translated into Korean using the committee ap-
proach to translation [13, 14]. Two bilingual committee
members with doctorates in nursing, as well as research
experience in global health or IPE, independently trans-
lated the instrument into Korean. The principal investi-
gator and two translators examined the validity of the
IGHC translation and agreed on the contents. The
measure comprises 39 competency items in 11 domains,
adding 16 items to the original 13 items in eight domains
of the global citizen level and adding 10 items in three
domains (Domain 4: capacity strengthening; Domain 9:
program management; and Domain 11: strategic analysis)
of the basic operational program-oriented level. Respon-
dents were asked to rate the importance of these compe-
tencies and their perceived level of performance in each
competency with respect to access to educational need on a
5-point Likert scale (1 = “very low”, 5 = “very high”).
Open-ended questions were used in the focus group
interviews. The questions in the student focus group in-
terviews were as follows: 1) “What is your experience of
participating in the global health program in college?” 2)
“How about the experience of interacting with other de-
partment students in college?” 3) “What is your class ex-
perience with other department students in college?” 4)
“What is needed to increase the global health learning
experience among healthcare students?” Each question
included the positive and negative aspects of experience.
The expert group interview was conducted based on
the results of the analysis of the students’ educational
needs. The questions in the expert group interview were
as follows: 1) “What is the most important thing in
IGHC?” 2) “What is the priority ability to be developed
in the process of education?” 3) “What is most lacking
in the current curriculum?” 4) “What aspect of compe-
tence needs to be developed most intensively in the do-
mestic situation?” 5) “What do you think of strategies
for improving IGHC?”
Data collection
Data for the online survey were collected for approxi-
mately 10 weeks, from April 25 to June 30, 2017. To en-
sure coverage of the population, the researchers asked the
administrators of student online communities for cooper-
ation by posting recruitment notices of the online survey
system’s URL (http://ko.surveymonkey.com) on their web-
sites. Additionally, all 14 administrative offices were
notified through an official letter with a recruitment no-
tice. Following this, the researchers provided the recruit-
ment notice online and offline by using the online board
or social networking service (SNS) of those accepted
departments.
The focus group interviews were based on the focus
group interview guidelines suggested by Krueger and
Casey [15]. The interviews lasted between 60 and 90 min
and were conducted in a seminar room in the university
where the interviewees felt comfortable. Using training
materials, graduate students who were trained and expe-
rienced in qualitative research explained the process,
which included the major questions to be asked, took
notes of the participants’ non-verbal actions and facial
expressions, and tape-recorded all the conversations dur-
ing the interview. The expert group interview was con-
ducted with five global health experts in the form of a
group discussion, facilitated by the principal investigator.
Ethical considerations
The study protocol was reviewed and approved by the
Institutional Review Board of on May 23, 2017 (IRB No.
2017–0004). Through the online survey introduction,
the objective and procedures of the study were ex-
plained, and participants were informed of the risks and
benefits of participation, voluntary nature of their par-
ticipation, the possibility of withdrawing from the study
whenever the participant wanted to, and the anonymity
and confidentiality of the data collected. Those who
agreed to participate in the online survey were asked to
click “I agree” before proceeding to the research ques-
tions. Before the focus group interview, the participants
were informed of the objective and method of the re-
search, as well as data anonymity and their right to with-
draw from the interview. Written informed consent was
obtained from each focus group participant.
Data analysis
Descriptive statistics regarding frequency, mean, stand-
ard deviation, numbers, and percentages were collected
using SPSS Win 20.0. A t-test and analysis of variance
(ANOVA) were conducted for comparing the partici-
pants’ perceived level of performance in IGHC by gen-
eral characteristics. Educational needs of the participants
based on their IGHC score were identified using the
equation proposed by Borich [16]. In addition, the edu-
cational needs were visualised using the Locus for Focus
model, which was used as the base data for deciding
relative priority [17]. The qualitative data were ana-
lysed using content analysis. After the student focus
group interviews, the facilitator transcribed all the data;
each data transcription took about 7 h. Two researchers
(JH and HK) analysed the transcripts independently and
met to reach agreement on the content. They reviewed
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the transcripts multiple times to identify meaningful
words, sentences, and phrases, and to differentiate and
categorise the data. They extracted the themes independ-
ently for each code, held further discussion, and then se-
lected the theme. The expert discussions were analysed in
the same way as the student focus group interviews. After
two researchers (JH and HK) conducted independent ana-
lysis, they met and agreed on the process.
Results
Participants’ characteristics
The participants’ mean age was 23.5 years (SD = 2.35).
The response rate was highest among nursing students
(23.4%), followed by medical (14.2%), biomedical engin-
eering (12.9%), and dental hygiene (10.8%) students.
Dentistry (0.9%) and environmental engineering (0.6%)
had the lowest response rates. Most (52.6%) did not have
any experience living abroad. A small proportion of the
students had been abroad for less than 6 months
(26.2%), had engaged in exchange programs with for-
eigners or student clubs (19.7%) and took global health-
related classes (20.3%). They were engaged in global
health-related seminars, student clubs, and overseas ac-
tivities (9.8%), and had experienced student clubs in and
out of the school (26.8%). However, more than half of
the participants (56.9%) took classes with students from
other departments.
IGHC level and its difference by general characteristics
The participants’ average performance score in IGHC
was 3.11 (SD = 0.55) out of 5.00 (Table 1). Their mean
scores in two out of 11 domains, namely, Domain 3 (so-
cial and environmental determinants of health; M = 3.34,
SD = 0.78) and Domain 7 (professional practice; M =
3.34, SD = 0.70), were the highest, and that of Domain 1
(global burden of Disease; M = 2.79, SD = 0.72) was the
lowest. The item score for “Describe the relationship be-
tween access to and quality of water, sanitation, food,
and air on individual and population health” in Domain
3 was the highest (M = 3.73, SD = 0.90). The item score
for “Describe major public health efforts to reduce dis-
parities in global health (such as Millennium Develop-
ment Goals and Global Fund to Fight AIDS, TB, and
Malaria)” in Domain 1 was the lowest (M = 2.50, SD =
0.96).
The perceived performance score in IGHC of those
who had experienced global health-related seminars, stu-
dent clubs, or overseas activities (M = 3.31, SD = 0.61)
was significantly higher compared to the score of those
without such experience (M = 3.09, SD = 0.54; t = − 2.10,
p = .037; Table 2). There was no significant difference in
IGHC by department (F = 1.18, p = .307) nor was there
any significant difference in IGHC by any other general
characteristic.
Educational needs and IGHC
The top 19 priority competencies which were an aver-
age score of 2.23 or greater in the weighted discrepancy
score were identified by applying the Borich needs as-
sessment model (Table 3). Two competencies with the
highest discrepancy score between importance and per-
formance of IGHC, indicating the highest educational
needs, were in Domain 1: “Describe the major causes of
morbidity and mortality around the world and how the
risk for disease varies with regions” and “Describe major
public health efforts to reduce disparities in global
health.” The other priority competencies were included
in six domains: Domain 2 (globalization of health and
health care), Domain 3 (social and environmental deter-
minants of health), Domain 4 (capacity strengthening),
Domain 5 (collaboration, partnering, and communica-
tion), Domain 7 (professional practice), and Domain 8
(health equity and social justice).
Applying the Locus for Focus model, nine priority com-
petencies in the first quadrant had a large difference in
importance and performance (Table 3). Priority
competencies were included in six domains: Domain 2
(globalization of health and health care), Domain 4 (cap-
acity strengthening), Domain 5 (collaboration, partnering,
and communication), Domain 6 (ethics), Domain 7 (pro-
fessional practice), and Domain 8 (health equity and social
justice). Most of these nine competencies were added in
the basic operational program-oriented level, except for
two (Nos. 6 and 21). According to Bloom’s taxonomy of
educational objectives, two competencies were classified
as knowledge (Nos. 6 and 32), three as knowledge and skill
(Nos. 12, 13, and 28), one as attitude (No. 16), one as skill
(No. 11), one as attitude and skill (No. 26) and one as
knowledge, attitude, and skill (No. 21).
Students’ suggestions to enhance IGHC
Respect for diversity and the shared value of
interprofessional collaboration
The students in the focus group mentioned that it is im-
portant for students from various majors to have an
open mind, accept different views, recognise their own
limits, respect other majors, and cooperate with each
other to enhance their learning experience in global
health. In addition, they stated that it is necessary to
help them realise that they can have more creative activ-
ities and outcomes, by not focusing only on sharing du-
ties but understanding that they have common goals and
taking on various views throughout their continuous
education.
Motivation and self-directed
The participants stated that at the start of recruiting stu-
dents into a program, the primary tasks must be to clar-
ify the ultimate goal and meaning of the program,
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Table 1 Participants’ perceived level of interprofessional global health competencies (N = 325)
Item M ± SD
DOMAIN 1. Global Burden of Disease
1. Describe the major causes of morbidity and mortality around the world, and how the risk for disease
varies across regions.
2.70 ± 0.86
2. Describe major public health efforts to reduce disparities in global health (such as Millennium Development
Goals and Global Fund to Fight AIDS, TB, and Malaria).
2.50 ± 0.96
3. Validate the health status of populations using available data (e.g., public health surveillance data, vital statistics,
registries, surveys, electronic health records, and health plan claims data).
3.18 ± 0.98
Subtotal 2.79 ± 0.72
DOMAIN 2. Globalization of Health and Health care
4. Describe different national models or health systems for provision of health care and their respective effects on
health and health care expenditure.
2.71 ± 1.00
5. Describe how global trends in health care practice, commerce and culture, multinational agreements, and multinational
organizations contribute to the quality and availability of health and health care locally and internationally.
2.66 ± 0.97
6. Describe how travel and trade contribute to the spread of communicable and chronic diseases. 3.19 ± 1.02
7. Describe general trends and influences in the global availability and movement of health care workers. 2.69 ± 1.01
Subtotal 2.82 ± 0.77
DOMAIN 3. Social and Environmental Determinants of Health
8. Describe how cultural context influences perceptions of health and disease. 3.23 ± 0.94
9. List major social and economic determinants of health and their effects on the access to and quality of health services
and on differences in morbidity and mortality between and within countries.
3.07 ± 1.00
10. Describe the relationship between access to and quality of water, sanitation, food, and air on individual and
population health.
3.73 ± 0.90
Subtotal 3.34 ± 0.78
DOMAIN 4. Capacity Strengthening
11. Collaborate with a host or partner organization to assess the organization’s operational capacity. 3.07 ± 0.95
12. Cocreate strategies with the community to strengthen community capabilities, and contribute to reduction in health
disparities and improvement community health.
3.14 ± 0.92
13. Integrate community assets and resources to improve the health of individuals and populations. 2.94 ± 1.00
14. Identify methods for assuring program sustainability (proposed by members of the CUGH Global Health Competency
Subcommittee).
2.89 ± 0.94
Subtotal 3.01 ± 0.75
DOMAIN 5. Collaboration, Partnering, and Communication
15. Include representatives of diverse constituencies in community partnerships and foster interactive learning
with these partners.
3.01 ± 0.89
16. Demonstrate diplomacy and build trust with community partners. 3.18 ± 0.93
17. Communicate joint lessons learned to community partners and global constituencies. 3.01 ± 0.98
18. Exhibit interprofessional values and communication skills that demonstrate respect for, and awareness of, the unique cultures,
values, roles/responsibilities, and expertise represented by other professionals and groups that work in global health.
3.13 ± 0.90
19. Acknowledge one’s limitations in skills, knowledge, and abilities. 3.55 ± 0.95
20. Apply leadership practices that support collaborative practice and team effectiveness. 3.34 ± 0.88
Subtotal 3.20 ± 0.65
DOMAIN 6. Ethics
21. Demonstrate an understanding of and an ability to resolve common ethical issues and challenges that arise when
working within diverse economic, political, and cultural contexts as well as when working with vulnerable populations
and in low-resource settings to address global health issues.
3.16 ± 0.87
22. Demonstrate an awareness of local and national codes of ethics relevant to one’s working environment. 3.11 ± 0.95
23. Apply the fundamental principles of international standards for the protection of human subjects in diverse
cultural settings.
3.18 ± 0.93
Subtotal 3.15 ± 0.76
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motivate them, and share more details of the schedule
and program. It is necessary to enable students to take
part in planning the program. They also mentioned the
importance of planning self-initiated programs and giv-
ing motivation.
Experts’ perspectives on IGHC
Needs of interprofessional cooperation in the formal
educational curriculum
Under the current educational curriculum, learning
experiences with students from other departments are
insufficient and limited to only extracurricular activities,
such as voluntary work in student clubs. The expert group
agreed to include interprofessional cooperation in the
formal educational curriculum as it serves as an important
factor in solving issues in clinical practice and in the field
of global health, as well as in affecting the medical out-
come of patients. Therefore, within the entire educational
curriculum, key competencies must be connected and
continued throughout the school years and among differ-
ent subjects.
Value-based core contents and outcomes of IGHC education
The experts argued that the following must be considered
when deciding on the content to be included: the necessity
of raising awareness of health equality (a determinant of
social health); considering the role of social culture and
politics, and engagement in local community; having an
Table 1 Participants’ perceived level of interprofessional global health competencies (N = 325) (Continued)
Item M ± SD
DOMAIN 7. Professional Practice
24. Demonstrate integrity, regard, and respect for others in all aspects of professional practice. 3.66 ± 0.94
25. Articulate barriers to health and health care in low-resource settings locally and internationally. 3.21 ± 0.86
26. Demonstrate the ability to adapt clinical or discipline-specific skills and practice in a resource-constrained
settings.
3.16 ± 0.89
Subtotal 3.34 ± 0.70
DOMAIN 8. Health Equity and Social Justice
27. Apply social justice and human rights principles in addressing global health problems. 3.14 ± 0.95
28. Implement strategies to engage marginalized and vulnerable populations in making decisions that affect
their health and well-being.
3.03 ± 0.96
29. Demonstrate a basic understanding of the relationships between health, human rights, and global inequities. 3.20 ± 0.92
30. Describe role of WHO in linking health and human rights, the Universal Declaration of Human Rights, International
Ethical Guidelines for Biomedical Research Involving Human Subjects.
2.95 ± 1.00
31. Demonstrate a commitment to social responsibility. 3.49 ± 0.94
32. Develop understanding and awareness of the health care workforce crisis in the developing world, the factors that
contribute to this, and strategies to address this problem.
3.00 ± 0.95
Subtotal 3.13 ± 0.69
DOMAIN 9. Program Management
33. Plan, implement, and evaluate an evidence-based program. 3.26 ± 1.02
34. Apply project management techniques throughout program planning, implementation, and evaluation. 3.13 ± 0.95
Subtotal 3.20 ± 0.89
DOMAIN 10. Sociocultural and Political Awareness
35. Describe the roles and relationships of the major entities influencing global health and development. 3.02 ± 0.96
Subtotal 3.02 ± 0.96
DOMAIN 11. Strategic Analysis
36. Identify how demographic and other major factors can influence patterns of morbidity, mortality,
and disability in a defined population.
3.26 ± 0.93
37. Conduct a community health needs assessment. 3.15 ± 0.89
38. Conduct a situation analysis across a range of cultural, economic, and health contexts. 3.20 ± 0.89
39. Design context-specific health interventions based on situation analysis. 3.14 ± 0.94
Subtotal 3.19 ± 0.69
Total 3.11 ± 0.55
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open mindset, sympathy, care, and respect for interprofes-
sional roles; having communication, partnership, and re-
spect for others; and enhancing the capacity to put into
practice better health equality in resource-limited settings.
In addition, they all agreed that humanities and sociology
must be part of the curriculum, in addition to healthcare-
related and clinical knowledge.
Engaging students in learning activities
Theoretical, practical, and professional competences must
be developed. In terms of institutions, the experts men-
tioned that physical spaces where students of various ma-
jors can experience practical learning together must be
provided; social voluntary work must be a requisite. They
also suggested that virtual campus and qualitative materials
(e.g. sharing best practices for indirect experience by using
simulation and media), inviting students to study abroad,
guest lectures with experts, education connecting history
and politics in multicultural regions, and engagement of
students from less developed countries would together be
an effective teaching strategy for the latter or the disadvan-
taged to have more access to the site.
Experts and students in the focus group had the same
opinion regarding the importance of interprofessional
collaboration. However, the students said they needed to
participate in the global health program from planning
stage while the experts mainly addressed practical strat-
egies (e.g. physical spaces, engagement of global stu-
dents, participation of students from underdeveloped
countries) for increasing student participation.
Table 2 Interprofessional global health competencies by participants’ general characteristics (N = 325)
Characteristics Categories N (%) Interprofessional Global Health
Competencies
M ± SD t/F p
Gender Male 137 (42.2) 3.16 ± 0.56 1.25 .214
Female 188 (57.8) 3.08 ± 0.54
Department Nursing 76 (23.4) 3.10 ± 0.52 1.18 .307
Medicine 46 (14.2) 3.18 ± 0.60
Biomedical Engineering 42 (12.9) 3.12 ± 0.53
Dental Hygiene 35 (10.8) 2.93 ± 0.51
Radiological Science 30 (9.2) 2.97 ± 0.48
Health Administration 26 (8.0) 3.17 ± 0.47
Social Welfare 18 (5.5) 3.27 ± 0.65
Food and Nutrition 16 (4.9) 3.19 ± 0.40
Biomedical Laboratory Science 10 (3.1) 3.07 ± 0.44
Othersa 26 (8.0) 3.26 ± 0.76
Living overseas (month) 0 171 (52.6) 3.04 ± 0.54 2.32 .076
< 6 85 (26.2) 3.16 ± 0.52
6–< 12 32 (9.8) 3.19 ± 0.61
≥12 37 (11.4) 3.26 ± 0.59
Experiences of exchange with foreigners No 261 (80.3) 3.09 ± 0.54 −1.74 .082
Yes 64 (19.7) 3.22 ± 0.57
Experiences of exchange with healthcare
professional discipline students
No 229 (70.5) 3.08 ± 0.54 −1.56 .120
Yes 96 (29.5) 3.19 ± 0.56
Participation in global health classes No 259 (79.7) 3.08 ± 0.54 −1.86 .064
Yes 66 (20.3) 3.22 ± 0.57
Global health activities No 293 (90.2) 3.09 ± 0.54 −2.10 .037
Yes 32 (9.8) 3.31 ± 0.61
Participation in college union club No 238 (73.2) 3.09 ± 0.56 −0.97 .335
Yes 87 (26.8) 3.16 ± 0.53
Class experiences with other major students No 140 (43.1) 3.10 ± 0.60 −0.36 .721
Yes 185 (56.9) 3.12 ± 0.51
a Dentistry (n = 3), environmental engineering (n = 2), occupational therapy (n = 8), pharmacy (n = 8), physical therapy (n = 5)
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1 1 0.94 3.64 3.44 1
1 2 0.90 3.41 3.07 2
8 32 0.79 3.79 3.01 3 v
4 13 0.79 3.72 2.93 4 v
8 28 0.75 3.79 2.86 5 v
2 5 0.80 3.47 2.78 6
4 14 0.73 3.62 2.65 7
4 11 0.69 3.77 2.61 8 v
4 12 0.66 3.80 2.50 9 v
5 15 0.67 3.68 2.46 10
7 26 0.64 3.80 2.43 11 v
5 16 0.64 3.81 2.43 12 v
2 6 0.63 3.83 2.43 13 v
2 4 0.71 3.42 2.42 14
3 9 0.64 3.71 2.39 15
6 21 0.63 3.79 2.38 16 v
5 17 0.64 3.65 2.34 17
2 7 0.68 3.37 2.28 18
11 39 0.60 3.73 2.23 19
1 3 0.57 3.75 2.12 20
5 18 0.57 3.70 2.12 21
7 25 0.56 3.77 2.11 22
9 34 0.56 3.69 2.08 23
6 22 0.56 3.67 2.07 24
8 30 0.58 3.53 2.07 25
11 37 0.55 3.71 2.05 26
6 23 0.55 3.73 2.04 27
8 29 0.54 3.74 2.00 28
8 27 0.54 3.68 1.99 29
3 8 0.53 3.76 1.99 30
11 38 0.51 3.71 1.90 31
9 33 0.50 3.76 1.86 32
11 36 0.49 3.75 1.82 33
10 35 0.50 3.53 1.77 34
8 31 0.44 3.92 1.71 35
5 20 0.44 3.79 1.68 36
3 10 0.39 4.12 1.61 37
7 24 0.31 3.97 1.23 38
5 19 0.26 3.81 0.97 39
Note. Domain 1. Global Burden of Disease; Domain 2. Globalization of Health and Health care; Domain 3. Social and Environmental Determinants of Health;
Domain 4. Capacity Strengthening; Domain 5. Collaboration, Partnering, and Communication; Domain 6. Ethics; Domain 7. Professional Practice; Domain 8. Health
Equity and Social Justice; Domain 9. Program Management; Domain 10. Sociocultural and Political Awareness; Domain 11. Strategic Analysis
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Discussion
Although IPE has become an essential part of the recent
healthcare curriculum [18, 19], there is no educational
framework for interdisciplinary approaches to solving
global health issues. The phasic structure of CUGH’s
IGHC reflects the differing needs of healthcare profes-
sionals based on their level of engagement with global
health practice after their graduation [8]. The current
study focused on Level 3 of IGHC, which is necessary
for health professionals to devote part of their profes-
sional work to global health and involved students from
14 healthcare majors to evaluate their educational needs.
By doing so, we provided evidence for the refine-
ment of Level 3 towards a more effective IGHC
framework. In addition, our study is the first to con-
tribute to the development of educational curricula
that encourage IGHC among training health profes-
sionals in Korea.
Two competencies with the highest educational needs
using the Borich needs assessment in Level 3 of IGHC
were in the global burden of disease domain, which is
required if students are to work in global health after
graduation. This includes an understanding of the preva-
lence and mortality rates of diseases developing across
the world; explaining major public health efforts to ad-
dress the income gap among high-, middle-, and low-
income countries, and reduce the gap in global health
[8]. This begins at the global citizen level and should be
enhanced further in the basic operational program-
oriented level. The competency with the lowest per-
ceived performance in this domain was “Describe major
public health efforts to reduce disparities in global
health”. Global health is defined as the discipline of col-
laborative transnational research and action for promot-
ing health for all in the world, recognising that health is
determined by problems, issues, and concerns that tran-
scend national boundaries [20]. Therefore, a primary
need of global health professionals is the competency to
understand the burdens and causes of diseases faced by
countries worldwide and to understand the gap between
countries. It is also necessary to understand that global
health issues cannot be solved solely by certain health
professionals but instead cross the boundaries of differ-
ent fields, including technology and bio-engineering,
politics, and administration.
Moreover, it is important to recognise the importance
of global efforts and policy directions needed to solve
problems and to identify the role of each major in global
healthcare. In colleges, students must acquire knowledge
and technologies on sustainable development goals
(SDGs), proposed in 2015. They must also be motivated
and develop their competency through field practice
[21]. As SDGs, which are designed to solve global issues
and causes, require efforts to combine each discipline’s
expertise, it is important to prepare students for IGHC.
The fruits of such an approach, when thoughtfully im-
plemented, are demonstrated in a collaboration between
engineering and medicine students who developed diag-
nostic kits for high-risk pregnant women based on their
learning activities in resource-limited and less developed
countries [22].
Meanwhile, risk awareness in the health workforce and
its causes, which were placed as the high priority using
the Locus for Focus model in this study, are newly
demanded knowledge at Level 3 of IGHC. Understand-
ing the lack of a health workforce and its causes in
resource-limited countries would not only expand the
horizon of students in global health but also provide op-
portunities to search for strategies to solve workforce
shortage issues in terms of health equality and social
justice [23]. Moreover, because the participants in this
study demonstrated a high need for learning how
globalization affects the healthcare environment, it is ne-
cessary to create educational content that offers know-
ledge on the impact of globalization on the use and
quality of healthcare both in and out of Korea. It is im-
portant to help them understand changes in healthcare
environments caused by accelerated globalization in con-
texts, such as the negative impact of fast food companies
that have emerged in less developed countries on the citi-
zens’ dietary life, as well as the limits to accessing medical
resources among immigrants and refugees [24]. In
addition, the participants mentioned that education is
needed to shift the perspectives of healthcare professionals
so that they think of fulfilling their roles in South Korea as
a part of globalization and global health [25].
In fact, students with overseas activities related to glo-
bal health demonstrated a higher performance level in
IGHC than those without such experiences, meaning
that a well-established IPE in global health is required
within the formal curriculum. As suggested by the ex-
perts in this study, the primary tasks are to clearly set
and guide the expected outcomes through IPE programs
in global health and to motivate students. For instance,
an IPE program designed for students majoring in nurs-
ing and health in two universities in Hong Kong had set
expected outcomes whereby students must realise the
need of cooperation to solve problems; compare the
roles, responsibilities, and limitations of other majors;
and respect and listen to different views [26]. In the
current study, as the most prioritised IGHC need for
students was knowledge level competencies, such as
explaining the global burden of disease and the influence
of globalization on health, which need to precede
overseas activities. As the first step to enhance IGHC,
therefore, it is recommended to set a pre-departure
course among different majors to educate students and
set their expectations.
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Another important factor for a successful global health
program in less developed countries is the preparedness of
students. The students in this study suggested that an
open mindset focused on others’ views and behavioural
patterns, embracing different views, recognising one’s own
limits, having respect for other majors, and an attitude
toward cooperation are important for a successful IPE
program. This finding is consistent with the competencies
outlined by UNESCO [27] that suggest teaching students
to reach SDGs, which include self-awareness, collabor-
ation, partnership competencies, and being comfortable in
interdisciplinary settings. In addition, the following com-
petencies were recommended to be included in pre-
training programs: humility to focus carefully on the
world’s context with regard to history, sociocultural sys-
tem, and economy, and excellence in understanding
continuity in different cultural contexts [28]. Social re-
sponsibility and an ethical awareness of the need to take
care of people in resource-limited areas are suggested as
being essential areas in which healthcare professionals
must be prepared [29]. Such competencies must be built
up through training in the global health field. However,
they should also be emphasised when pre-departure edu-
cation programs begin.
The growing trend toward more collaborative ap-
proaches in the healthcare environment is an essential
strategy for promoting the quality of health services and
improving the health outcomes of patients and commu-
nities, especially in resource-limited settings. In addition,
IPE in global health may help to enhance future health
professionals’ roles and their scopes of practice as chan-
ging agents to support the achievement of SDGs. This
study provides adequate and timely evidence in support
of training health professionals in a manner that will
benefit the healthcare sector. Moving forward, it is im-
portant for educators and policy makers to integrate glo-
bal health competencies into existing curricula to
prepare students to become globally competent health
professionals.
Since academic curricula and extracurricular activities
can vary by department, it can be challenging to place
students in interprofessional settings. Online learning
could be an effective way to overcome such barriers. For
effective communication, it is also important to design
the physical space of collaboration in a way that does
not reflect the traditional hierarchy of positions since
collaboration can be difficult under such circumstances
[4]. Professional culture, which refers to the ways of
thinking and behaviour that differentiate one group of
people from another, can pose a barrier to IPE [30].
Therefore, the presence of student and faculty leaders
can help to alter negative attitudes about other profes-
sions and help to sustain interprofessional collaboration
[4, 31]. In this study, the selection of participants did not
take into account the proportion of students in each de-
partment. Although there was no difference in overall
IGHC level by department, it is possible there were dif-
ferent characteristics related to IGHC within each dis-
cipline or department. Our intention, however, was to
present evidence regarding the level of IGHC and strat-
egies for IPE in global health among all health-related
students. As it was not sufficient to include all possible
needs and strategies for enhancing IGHC of students
from different disciplines, further research is suggested
needed to explore non-nursing students’ perspectives
about the strategies for IPE.
Conclusions
As the interdisciplinary approach to solve global health
issues is gaining more importance, this study is signifi-
cant because it is the first study that applies IGHC, pub-
lished by CUGH, to graduating students from 14
healthcare majors. By doing so, this study identified the
need for IGHC-building interventions to be developed
as IPE programs in which students can work together to
solve problems locally and globally. Therefore, designing
teaching content and methods and adding the expertise
of each major in resource-limited settings are important
to enable the priority competencies of IGHC to become
actual outcomes of a program. In addition, it is relevant
to design pre-departure training programs so that stu-
dents can understand the context of multicultural re-
gions and be ready to engage in IPE.
Abbreviations
CUGH: Consortium of Universities for Global Health; IGHC: Interprofessional
Global Health Competencies; IPE: Interprofessional Education;
SDGs: Sustainable Development Goals; SNS: Social Network Service;
UNESCO: United Nations Educational, Scientific and Cultural Organization
Acknowledgements
The authors thank Dr. Lynda Wilson for her strong support and valuable
comments.
Authors’ contributions
JK, HL, IK, TL, GK, EC, and KL designed the research. JK and HL collected data,
performed data analysis, and wrote the manuscript. HL supervised the
research. JK, HL, IK, TL, GK, EC, and KL contributed to critical revisions for
important intellectual content. All authors read and approved the final
manuscript.
Funding
This research was funded by the 2016 Faculty Research Grant from the
College of Nursing, Yonsei University.
Availability of data and materials
Not applicable.
Ethics approval and consent to participate
This research was approved by the Institutional Review Board of Yonsei
University, College of Nursing (IRB no. 2017–0004). Written informed consent
was obtained from each focus group participant.
Consent for publication
Not applicable.
Kim et al. BMC Medical Education          (2019) 19:429 Page 10 of 11
Competing interests
The authors declare that they have no competing interests.
Received: 7 May 2019 Accepted: 27 September 2019
References
1. Palmer VS, Mazumder R, Spencer PS. Interprofessional global health
education in a cosmopolitan community of North America: the iCHEE
experience. Acad Med. 2014;89(8):1149–52. https://doi.org/10.1097/ACM.
0000000000000363.
2. Rowthorn V, Olsen J. All together now: developing a team skills
competency domain for global health education. J Law Med Ethics. 2014;
42(4):550–63.
3. Rowthorn V. A place for all at the global health table: a case study about
creating an interprofessional global health project. J Law Med Ethics. 2013;
41(4):907–14. https://doi.org/10.1111/jlme.12100.
4. WHO. Framework for action on interprofessional education & collaborative
practice. Geneva: World Health Organization; 2010. http://apps.who.int/iris/
bitstream/handle/10665/70185/WHO_HRH_HPN_10.3_eng.pdf;jsessionid=
473978ADE3F48ABDDB4C049CB6778849?sequence=1. .
5. Curran VR, Sharpe D, Forristall J, Flynn K. Attitudes of health sciences
students towards interprofessional teamwork and education. Learn Health
Soc Care. 2008;7(3):146–56. https://doi.org/10.1111/j.1473-6861.2008.00184.x.
6. Zwarenstein M, Goldman J, Reeves S. Interprofessional collaboration: effects
of practice-based interventions on professional practice and healthcare
outcomes. Cochrane Database Syst Rev. 2009. https://doi.org/10.1002/
14651858.CD000072.pub2.
7. Lapkin S, Levett-Jones T, Gilligan C. A systematic review of the effectiveness
of interprofessional education in health professional programs. Nurse Educ
Today. 2013;33(2):90–102. https://doi.org/10.1016/j.nedt.2011.11.006.
8. Jogerst K, Callender B, Adams V, Evert J, Fields E, Hall T, et al. Identifying
interprofessional global health competencies for 21st-century health
professionals. Ann Glob Health. 2015;81(2):239–47. https://doi.org/10.1016/j.
aogh.2015.03.006.
9. Rodriguez HP, von Glahn T, Rogers WH, Chang H, Fanjiang G, Safran DG.
Evaluating patients’ experiences with individual physicians: a randomized
trial of mail, internet, and interactive voice response telephone
administration of surveys. Med Care. 2006;44(2):167–74.
10. Porter SR, Whitcomb ME. Mixed-mode contacts in web surveys: paper is not
necessarily better. Public Opin Q. 2007;71(4):635–48. https://doi.org/10.1093/
poq/nfm038.
11. Petchenik J, Watermolen DJ. A cautionary note on using the internet to
survey recent hunter education graduates. Hum Dimens Wildl. 2011;16(3):
216–8. https://doi.org/10.1080/10871209.2011.563434.
12. Lee H, Kim IS, Lee TW, Kim GS, Cho E, Lee KH, et al. Differences between
perceived readiness for interprofessional learning in nursing and other
health-related students. J Korean Acad Soc Nurs Educ. 2019;25(3):312–20.
https://doi.org/10.5977/jkasne.2019.25.3.312.
13. Behling O, Law KS. Translating questionnaires and other research
instruments: problems and solutions. Thousand Oaks: Sage; 2000.
14. Miller AM, Chandler PJ. Acculturation, resilience, and depression in midlife
women from the former Soviet Union. Nurs Res. 2002;51(1):26–32.
15. Krueger RA, Casey MA. Focus groups: a practical guide for applied research.
Thousand Oaks: Sage; 2014.
16. Borich GD. A needs assessment model for conducting follow-up studies. J
Teach Educ. 1980;31(3):39–42. https://doi.org/10.1177/002248718003100310.
17. Mink O, Shultz J, Mink B. Developing and managing open organizations: a
model and method for maximizing organizational potential. Austin:
Somerset Consulting Group; 1991.
18. McFadyen A, Webster V, Maclaren WM, O’neill M. Interprofessional attitudes
and perceptions: results from a longitudinal controlled trial of pre-
registration health and social care students in Scotland. J Interprof Care.
2010;24(5):549–64. https://doi.org/10.3109/13561820903520369.
19. Wong RL, Fahs DB, Talwalkar JS, Colson ER, Desai MM, Kayingo G, et al. A
longitudinal study of health professional students’ attitudes towards
interprofessional education at an American university. J Interprof Care. 2016;
30(2):191–200. https://doi.org/10.3109/13561820.2015.1121215.
20. Beaglehole R, Bonita R. What is global health? Glob Health Action. 2010.
https://doi.org/10.3402/gha.v3i0.5142.
21. SDSN Australia/Pacific. Getting started with the SDGs in universities: a guide
for universities, higher education institutions, and the academic sector.
Australia, New Zealand and Pacific Edition. Sustainable Development
Solutions Network—Australia/Pacific, Melbourne. http://reds-sdsn.es/wp-
content/uploads/2017/09/University-SDG-Guide_web.pdf (2017). .
22. Clifford KL, Zaman MH. Engineering, global health, and inclusive innovation:
focus on partnership, system strengthening, and local impact for SDGs.
Glob Health Action. 2016;9(1):30175. https://doi.org/10.3402/gha.v9.30175.
23. Chen X. Understanding the development and perception of global health
for more effective student education. Yale J Biol Med. 2014;87(3):231–40.
24. Bradbury-Jones C, Clark M. Globalisation and global health: issues for
nursing. Nurs Stand. 2017;31(39). doi:https://doi.org/10.7748/ns.2017.e10797
25. Nichols BL, Davis CR, Richardson DR. An integrative review of global nursing
workforce issues. Annu Rev Nurs Res. 2010;28(1):113–32. https://doi.org/10.
1891/0739-6686.28.113.
26. Chan LK, Ganotice F, Wong FKY, Lau CS, Bridges SM, Chan CHY, et al.
Implementation of an interprofessional team-based learning program involving
seven undergraduate health and social care programs from two universities, and
students’ evaluation of their readiness for interprofessional learning. BMC Med
Educ. 2017;17(1):221. https://doi.org/10.1186/s12909-017-1046-5.
27. UNESCO. Education for sustainable development goals: learning objectives.
Division for Inclusion, Peace and Sustainable Development, Education
Sector. http://unesdoc.unesco.org/images/0024/002474/247444e.pdf (2017). .
28. Ventres WB, Wilson CL. Beyond ethical and curricular guidelines in global
health: attitudinal development on international service-learning trips. BMC
Med Educ. 2015. https://doi.org/10.1186/s12909-015-0357-7.
29. Thomas ST, Thomas ET, McLean M. Working in global health: a planning
and implementation framework for international electives. Med teach. 2018;
40(10):1055–9. https://doi.org/10.1080/0142159X.2018.1425547.
30. Baker L, Egan-Lee E, Martimianakis MA, Reeves S. Relationships of power:
implications for interprofessional education. J Interprof Care. 2011;25(2):98–104.
31. Barker KK, Bosco C, Oandasan IF. Factors in implementing interprofessional
education and collaborative practice initiatives: findings from key informant
interviews. J Interprof Care. 2005;19(Suppl 1):166–76.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Kim et al. BMC Medical Education          (2019) 19:429 Page 11 of 11
